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(54) OPTICAL COUPLER/BRANCHING FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To completely perform 
the transfer of coupling/branching in an optical 
coupler/branching filter without receiving any 
restriction to wavelengths. 

SOLUTION: Since a photonic crystal body 9 which 
inhibits the propagation of signal light S1 in the 
wavelength region corresponding to a short 
wavelength of coupling or branching signal light S1 , 
S2 is provided between coupling parts 6, 16 of two 
optical waveguides 2, 3, the transfer of non-coupling 
or non- branching optical signal S1 to the other 
optical waveguide 3 is eliminated, the coupling parts 
6, 16 are formed so as to maximize a coupling ratio 
transferring the coupling or branching signal light S2 

to the other optical waveguide 3, and complete coupling or branching is performed. Also, 
since the effect of the photonic crystal body 9 is not reduced with lapse of time, the high 
coupling ratio is held in a constant, and complete coupling or branching is performed by 
one coupler. 



F3 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAJEaG03DA41317 8/31/2006 



Searching PAJ 



Page 2 of 2 



[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



http://wwwl 9.ipdl.ncipi.go jp/PAl/result/detail/main/wAAAJEaG03DA41 3 1 74652P1 .... 8/3 1/2006 



JP,2001 -174652, A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The input section of the shape of a straight line into which two optical waveguides 
introduce light, and the curvilinear section bent in the direction in which it approaches mutually from 
this input section, The bond part by which the spectral separation or multiplexing of light which is 
connected to this curvilinear section, approaches in parallel with mutual, and is prepared and spread 
is made, In the optical multiplexer/demultiplexer equipped with the curvilinear section bent in the 
direction which deserts this bond part mutually, and the output section of the shape of a straight line 
which carries out outgoing radiation of the light from this curvilinear section The optical 
multiplexer/demultiplexer characterized by the photograph nick crystalline which controls 
propagation of the wavelength light of the light by which one optical waveguide is spread as it is 
between said two bond parts of said optical waveguide coming to intervene. 
[Claim 2] The input section of the shape of a straight line into which two optical waveguides 
introduce light, and the curvilinear section bent in the direction in which it approaches mutually from 
this input section, The bond part by which the spectral separation or multiplexing of light which is 
connected to this curvilinear section, approaches in parallel with mutual, and is prepared and spread 
is made, In the optical multiplexer/demultiplexer equipped with the curvilinear section bent in the 
direction which deserts this bond part mutually, and the output section of the shape of a straight line 
which carries out outgoing radiation of the light from this curvilinear section The optical 
multiplexer/demultiplexer characterized by preparing the photograph nick crystalline which controls 
propagation of the wavelength light of the light which spreads said optical waveguide of another side 
in the lower stream of a river of said bond part of each of said optical waveguide. 
[Claim 3] The input section of the shape of a straight line into which two optical waveguides 
introduce light, and the curvilinear section bent in the direction in which it approaches mutually from 
this input section, The bond part by which the spectral separation or multiplexing of light which is 
connected to this curvilinear section, approaches in parallel with mutual, and is prepared and spread 
is made, In the optical multiplexer/demultiplexer equipped with the curvilinear section bent in the 
direction which deserts this bond part mutually, and the output section of the shape of a straight line 
which carries out outgoing radiation of the light from this curvilinear section One optical waveguide 
between said two bond parts of said optical waveguide as it is The optical multiplexer/demultiplexer 
characterized by preparing the photograph nick crystalline which controls propagation of the 
wavelength light of the light which spreads said optical waveguide of another side in the lower 
stream of a river of said bond part of the photograph nick crystalline which controls propagation of 
the wavelength light of the light spread, and each of said optical waveguide. 

[Claim 4] Said photograph nick crystalline is an optical multiplexer/demultiplexer according to claim 
1 or 3 characterized by the ******** from the die length of said bond part. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-b^ 8/3 J/2006 



JP,2001 -174652, A [DETAILED DESCRIPTION] 



Page 1 of 6 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical multiplexer/demultiplexer for setting to 
optical communication, a photosensor, etc., and multiplexing or separating signal light spectrally. 
[0002] 

[Description of the Prior Art] Since it is necessary in wire broadcasting television to multiplex and 
transmit a picture signal, various information signals, etc. with a telephone signal in recent years, it 
considers adopting a frequency modulation multiplexing transmission system as these transmission 
systems. In this case, it is possible to transmit a telephone signal in a 1.31 -micrometer wavelength 
band, and to specifically transmit a picture signal, various information signals, etc. in a 1.55- 
micrometer wavelength band, and it will become indispensable to multiplex and to separate the 
signal light of such a wavelength band spectrally. 

[0003] From the former, it sets to an optical integrated circuit and the optical 

multiplexer/demultiplexer is known by using signal light as the component multiplexed or separated 
spectrally, and the Mach CHIENDA light interference pattern optical multiplexer/demultiplexer is 
used abundantly in order that the wavelength band which can be multiplexed and separated 
spectrally may continue broadly. 

[0004] Two optical waveguides of the specific configuration where a Mach CHIENDA light 
interference pattern optical multiplexer/demultiplexer serves as a core at a clad glass layer are laid 
underground, and multiplexing or spectral separation of a lightwave signal is made in the part which 
two optical waveguides approached in parallel, i.e., a bond part. This kind of Mach CHIENDA light 
interference pattern optical multiplexer/demultiplexer is equipped with the optical waveguides 22 
and 32 formed in mutual [ which are laid under the clad glass layer 21 / two ] at the symmetry as 
shown in drawing 1 1 . The input section 23 in which optical waveguide 22 is formed in the shape of 
a straight line from the input port pi where the incident light fiber fl is connected, So that the 
curvilinear section 24 following this, the bond part 25 which approaches the optical waveguide 32 of 
further others and is prepared in parallel, and optical waveguide 32 may be deserted and optical 
waveguide 32 may be approached again It has ****** 26 prepared, the bond part 27 following 
****** 26, the curvilinear section 28 prepared so that a bond part 27 may be deserted, and the output 
section 29 of the shape of a straight line connected to the output port p3 where the outgoing radiation 
optical fiber f2 is connected. On the other hand Optical waveguide 32 corresponds to the input 
section 23 of optical waveguide 22, and the curvilinear section 34 which follows a symmetrical 
location at a bay 33 and a bay 33 and the bond part 25 of optical waveguide 22. So that the bond part 
35 prepared, the bond part 36 which is prepared in the shape of a straight line corresponding to 
****** 26 of optical waveguide 22, and is further prepared corresponding to the bond part 27 of 
optical waveguide 22, and optical waveguide 22 may be deserted It has the curvilinear section 37 
prepared and the output section 38 of the shape of a straight line connected to the output port p4 
where the outgoing radiation optical fiber f3 is connected, optical waveguide 22 ~ ****** 26 — 
preparing - the optical path lengths LI optical waveguide 32 - deltaL - the quantity of light with 
which multiplexing or spectral separation between optical waveguide 22 and 32 is made while the 
wavelength of the light which shall have the long optical path length, and is multiplexed and 
separated spectrally with the die length of deltaL is defined - comparatively - that is, a binding 
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fraction is defined. In such a Mach CHIENDA light interference pattern optical 
multiplexer/demultiplexer If wavelength si and lambda 1 s2, for example, 1.31 micrometers and 
wavelength lambda 2, for example, two signal light which has 1.55 micrometers, is inputted from the 
input port pi of optical waveguide 23 from the incident light fiber fl In a bond part 25, a part of 
signal light s2 shifts to the bond part 35 of optical waveguide 32. Furthermore, in a bond part 27, the 
signal light s2 shifts to the bond part 36 of optical waveguide 32. The signal light si transmitted in 
optical waveguide 22 is outputted to the outgoing radiation optical fiber f2 from an output port p3, 
and the signal light s2 transmitted in optical waveguide 32 is outputted to the outgoing radiation 
optical fiber f3 from an output port p4. The relation of the loss of power of signal light and the 
wavelength of signal light which are outputted from output ports p3 and p4 is shown in drawing 12 . 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such a Mach CHIENDA light interference 
pattern optical multiplexer/demultiplexer, even if it prepared the bond part in two steps so that 
clearly also from drawing 12 , the signal light s2 was not able to be completely shifted to optical 
waveguide 32 from optical waveguide 22. Moreover, it was difficult for the binding fraction of a 
bond part to have wavelength and a correlation, for the binding fraction to become settled naturally 
and to choose as arbitration the wavelength of the signal light multiplexed or separated spectrally, if 
the wavelength of the signal light multiplexed or separated spectrally is set as a thing [ **** ], and to 
enlarge a binding fraction. For this reason, although there were some which prepared the dielectric 
filter in the bond part, the effectiveness which may be followed on the passage of time fell, and 
satisfying multiplexing and spectral separation were not made. 

[0006] This invention is made in order to cancel the above-mentioned fault, and it aims at offering 
the optical multiplexer/demultiplexer which does not limit the signal light from which the 
wavelength band to transmit differs, but completely enables multiplexing and spectral separation of a 
wavelength band for it. 
[0007] 

[The means for solving invention] The input section of the shape of a straight line into which, as for 
the optical multiplexer/demultiplexer of the invention in this application, two optical waveguides 
introduce light, The bond part by which the spectral separation or multiplexing of light which is 
connected to the curvilinear section bent in the direction which approaches mutually, and this 
curvilinear section, approaches in parallel with mutual, and is prepared and spread from this input 
section is made, In the optical multiplexer/demultiplexer equipped with the curvilinear section bent 
in the direction which deserts this bond part mutually, and the output section of the shape of a 
straight line which carries out outgoing radiation of the light from this curvilinear section The 
photograph nick crystalline which controls propagation of the wavelength light of the light by which 
one optical waveguide is spread as it is between two bond parts of optical waveguide comes to 
intervene. Moreover, the input section of the shape of a straight line into which, as for the optical 
multiplexer/demultiplexer of the invention in this application, two optical waveguides introduce 
light, The bond part by which the spectral separation or multiplexing of light which is connected to 
the curvilinear section bent in the direction which approaches mutually, and this curvilinear section, 
approaches in parallel with mutual, and is prepared and spread from this input section is made, In the 
optical multiplexer/demultiplexer equipped with the curvilinear section bent in the direction which 
deserts this bond part mutually, and the output section of the shape of a straight line which carries 
out outgoing radiation of the light from this curvilinear section The photograph nick crystalline 
which controls propagation of the wavelength light of the light which spreads the optical waveguide 
of another side is prepared in the lower stream of a river of the bond part of each optical waveguide. 
Furthermore, the input section of the shape of a straight line into which, as for the optical 
multiplexer/demultiplexer of the invention in this application, two optical waveguides introduce 
light, The bond part by which the spectral separation or multiplexing of light which is connected to 
the curvilinear section bent in the direction which approaches mutually, and this curvilinear section, 
approaches in parallel with mutual, and is prepared and spread from this input section is made, In the 
optical multiplexer/demultiplexer equipped with the curvilinear section bent in the direction which 
deserts this bond part mutually, and the output section of the shape of a straight line which carries 
out outgoing radiation of the light from this curvilinear section The photograph nick crystalline 
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which controls propagation of the wavelength light of the light which spreads the optical waveguide 
of another side is prepared in the lower stream of a river of the bond part of the photograph nick 
crystalline which controls propagation of the wavelength light of the light by which one optical 
waveguide is spread as it is between two bond parts of optical waveguide, and each optical 
waveguide. The optical multiplexer/demultiplexer of these invention in this application is desirable, 
and a photograph nick crystalline is longer than the die length of a bond part. 
[0008] Since the optical multiplexer/demultiplexer of the invention in this application prepared the 
photograph nick crystalline which controls propagation of the light of the wavelength field of the 
signal light by which the optical waveguide inputted between two bond parts of optical waveguide is 
spread as it is, without being multiplexed or separated spectrally, A bond part can be formed so that 
the binding fraction which makes it shift to the optical waveguide of another side of the signal light 
which should be controlled, and should be multiplexed or separated spectrally that the signal light 
which is not multiplexed or separated spectrally shifts to the optical waveguide of another side may 
be made into max, and perfect multiplexing or spectral separation can be aimed at. Moreover, since 
the photograph nick crystalline which controls propagation of the signal light of the wavelength field 
equivalent to the wavelength of the signal light by which the optical waveguide of another side is 
spread was prepared in the lower stream of a river of a bond part where multiplexing or spectral 
separation is performed, A bond part can be formed so that the binding fraction which makes it shift 
to the optical waveguide of another side of the signal light which can be controlled, and should be 
multiplexed or separated spectrally that the wavelength light by which the optical waveguide of 
another side should be spread is outputted from the output section may be made into max, and 
perfect multiplexing or spectral separation can be aimed at. 
[0009] 

[Embodiment of the Invention] Hereafter, one gestalt of operation of the optical 
multiplexer/demultiplexer of this invention is explained with reference to a drawing. 
[0010] As shown in drawing 1 , the optical multiplexer/demultiplexer H of this invention is equipped 
with two optical waveguides 2 and 3 which consist of core glass laid underground on a substrate (not 
shown) by the clad glass layer 1 by which a laminating is carried out. Optical waveguide 2 has the 
input section 4 prepared in the shape of a straight line, the curvilinear section 5 following this, the 
bond part 6 of die-length L and the curvilinear section 7 prepared so that optical waveguide 3 may be 
deserted, and the output section 8 of the shape of a straight line connected to the output port P3 
where the outgoing radiation optical fiber F2 is connected by approaching the optical waveguide 3 of 
another side further, and being prepared in parallel from the input port PI where the incident light 
fiber Fl is connected. On the other hand, optical waveguide 3 carries out as symmetrical a 
configuration as optical waveguide 2, and it has the input section 14, the curvilinear section 15 
following the input section 14, the bond part 16 prepared corresponding to the bond part 6 of optical 
waveguide 2, the curvilinear section 1 7 prepared so that optical waveguide 2 may be deserted, and 
the output section 1 8 of the shape of a straight line connected to the output port P4 where the 
outgoing radiation optical fiber F3 is connected. The input sections 4 and 14 which constitute such 
optical waveguides 2 and 3, the curvilinear sections 5, 7, 15, and 17, and the output sections 8 and 18 
have the die length corresponding to the wavelength of the signal light transmitted, respectively. 
Moreover, bond parts 6 and 16 cannot receive a limit of wavelength, but can set it as the die length 
which makes a binding fraction max so that it may mention later. 

[001 1] Between the bond part 6 of two optical waveguides 2 and 3, and 16, the photograph nick 
crystalline 9 is formed in such an optical multiplexer/demultiplexer. Since multiplexing and spectral 
separation are performed also in the curvilinear sections 5, 7, 15, and 17 of the part connected to 
bond parts 6 and 1 6, as for the photograph nick crystalline 9, it is desirable to be extended and 
prepared also in the part which counters the curvilinear sections 5, 7, 15, and 17. 
[0012] As shown in drawing 2 , the photograph nick crystalline 9 has the photograph nick band gap 
which controls propagation of the light of a fixed frequency domain, and while transmits it and it has 
a photograph nick band gap equivalent to a wavelength field. That is, the light which has wavelength 
lambda 2 is made to penetrate, and controls propagation only to the light which has wavelength 
lambda 1. In addition, a photograph nick band gap is equivalent to lambda 1 which has unrelated 
relation lambda Klambda2, when the wavelength of the signal light to transmit is lambdal and 
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lambda2. Since the photograph nick crystalline 9 has the structure to which the dielectric constant 
was periodically changed a lot in wavelength, the frequency domain in which an electromagnetic 
wave cannot have the mode of a proper is formed, and it can control propagation to the light of a 
fixed frequency domain. As such a photograph nick crystalline 9, as shown in drawing 3 and 
d rawing 4 , the thing of uniform structure is perpendicularly (Z shaft orientations are called 
hereafter) to the two-dimensional periodic side which consists of perimeter dielectrics SI and S2 
which have dielectric constant epsilonb which is prepared in the perimeter of two or more circular 
rods Rl of dielectric constant epsilona or the square rod R2, and these rods, and is greatly different 
from dielectric constant epsilona. 

[0013] The polarization which does not have a magnetic field component in Z shaft orientations 
especially, and the light of the so-called TM mode, As a photograph nick crystalline 9 which has a 
photograph nick band gap in a common broad frequency domain to the polarization which does not 
have an electric-field component in Z shaft orientations, and the so-called TE-mode light The thing 
of structure uniform to Z shaft orientations is desirable to the two-dimensional periodic side which 
consists of perimeter dielectrics which have dielectric constant epsilonb which is prepared in the 
perimeter of the rectangle rod or ellipse form rod which has dielectric constant epsilona, and these 
rods, and is greatly different from dielectric constant epsilona. 

[0014] As shown in drawing 5 , such a rectangle rod rotates 90 degrees to mutual [ adjoining / four 
rectangle rods R3 and mutual ], and is arranged. Moreover, the long side of the rectangle rod R3 and 
a shorter side have the approximated die length with light wave length, as for the die length of a long 
side and a shorter side, it is desirable that the predetermined ratio [ comparatively as opposed to a 
long side ] of a shorter side is a rate centering on 0.5, and the rectangle rod R3 has the almost same 
cross section as the square rod R2. 

[001 5] The perimeter dielectric S3 prepared in the perimeter of such a rectangle rod R3 serves as a 
configuration which has the hybrid construction with which the dielectric vein S32 of the dielectric 
spot S3 1 in which the long side of the rectangle rod 2 is formed of a part longer than a shorter side, 
and the pinched narrow part was connected continuously by turns. 

[001 6] Moreover, as shown in drawing 6 , an ellipse form rod rotates 90 degrees to mutual 

[ adjoining / four ellipse form rods R4 and mutual ], and is arranged. Moreover, the major axis of the 

ellipse form rod R4 and a minor axis have the approximated die length with light wave length, as for 

the die length of a major axis and a minor axis, it is desirable that the predetermined ratio 

[ comparatively as opposed to a major axis ] of a minor axis is a rate centering on 0.5, and the ellipse 

form rod R4 has the almost same cross section as the circular rod Rl . 

[001 7] Perimeter dielectric S4 prepared in the perimeter of such an ellipse form rod R4 serves as a 
configuration which has the hybrid construction with which the dielectric vein S42 of the dielectric 
spot S41 in which the major axis of the ellipse form rod R4 is formed of a part longer than a minor 
axis, and the pinched narrow part was connected continuously by turns. 

[001 8] In the optical multiplexer/demultiplexer between which such a photograph nick crystalline 9 
was made to be placed If wavelength SI and lambda 1 S2, for example, 1.31 micrometers and 
wavelength lambda 2, for example, 2 signal light which has 1.55 micrometers, is inputted from the 
input port PI of optical waveguide 2 from the incident light fiber Fl No matter it may pass the 
curvilinear section 5 and the binding fraction of a bond part 6 may be what case in a bond part 6, the 
shift to optical waveguide 3 from optical waveguide 2 is intercepted by the photograph nick 
crystalline 9, and the signal light SI is transmitted in optical waveguide 2, and is outputted from the 
outgoing radiation optical fiber F2 through an output port P3. On the other hand, the photograph nick 
crystalline 9 is penetrated from optical waveguide 2, the total quantity of light shifts to the bond part 
16 of optical waveguide 3, and the signal light S2 is transmitted in optical waveguide 3, and is 
outputted to the outgoing radiation optical fiber F3 from an output port P4. For this reason, the die 
length of a bond part L can be set as the die length which makes max limit ****** of the wavelength 
of the signal light to separate spectrally, and a binding fraction. The relation of the loss of power of 
signal light and wavelength which are outputted from output ports P3 and P4 is shown in drawing 7 . 
The loss-of-power property of the signal light outputted from ports P3 and P4 is clear in the 
frequency characteristics of the photograph nick band gap of the photograph nick crystalline 9 and 
the frequency characteristics of bond parts 6 and 16 being compounded, it being shown that about 
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30dB loss of power is acquired in output ports P3 and P4, respectively, and the binding fraction 
being high so that clearly also from drawing. 

[0019] In addition, since a photograph nick crystalline is not that to which it passes, it sometimes 

follows and the effectiveness falls, it can hold a high binding fraction uniformly. 

[0020] For manufacturing such an optical multiplexer/demultiplexer, it is based on the following 

approaches. 

[0021] First, in order to manufacture the photograph nick crystalline 9, the semi-conductor 
membrane formation approach can be used. Masks, such as Cr, can be made the substrate of 
alurninum203, Si, and Si02 grade, patterns, such as a rectangle and an ellipse form, can be 
imprinted, and it can manufacture by forming the Ayr pattern in a substrate by etching. Moreover, a 
rectangle rod etc. cannot be made into depletion (Ayr), but can also be made into the desired quality 
of the material. In the photograph nick crystal structure which has such hybrid construction, it has a 
photograph nick band gap to TE polarization, and a photograph nick band gap to TM polarization in 
a common frequency domain. A perfect band gap is generable with conditions, such as a dielectric 
constant ratio of a rectangle rod or an ellipse rod, and a perimeter dielectric, and a filling factor, in 
the frequency domain common to TE polarization and TM polarization. 
[0022] The density of states of the light wave to TE polarization and TM polarization of a 
photograph nick crystal structure object which set the ratio of the shorter side of the rectangle rod 2 
and a long side to 0.5, and made dielectric constant epsilona=1.0 of the rectangle rod 2, dielectric 
constant epsilonb=8.9 of a perimeter dielectric, and a filling factor the lattice constant a 30% became 
what is shown in drawing 8 . It turns out that the photograph nick band gap with the density of states 
of a light wave common to zero, i.e., both the modes, is generated by the 0.32 to normalized-radiam- 
frequency 0.34 neighborhood so that clearly from drawing 8 . 

[0023] Thus, in order to manufacture an optical multiplexer/demultiplexer using the manufactured 
photograph nick crystalline, the laminating of a porous clad glass layer and the core glass layer is 
carried out one by one by the flame depositing method etc. on substrates, such as silicon, it heat- 
treats in helium and 02 ambient atmosphere, and a core glass layer is formed in two optical 
waveguide configurations by ion etching processing after that. Furthermore, the photograph nick 
crystalline manufactured as mentioned above can be made to be able to lay between two bond parts 
of optical waveguide, and the laminating of the clad glass layer can be carried out. As clad glass, 
Si02-Ge02-P403-B302 can be used as Si02-P305-B30 and core glass. 

[0024] As shown in drawing 9 , the optical multiplexer/demultiplexer of other embodiments of the 
invention in this application does not form the photograph nick crystalline 9 between the bond part 6 
of optical waveguides 2 and 3, and 16, but forms the photograph nick crystallines 10 and 1 1 in the 
bays 8 and 1 8 near the output ports P3 and P4 of the lower stream of a river of bond parts 6 and 16. 
In addition, the sign shown in drawin g 9 shows the thing of the optical multiplexer/demultiplexer 
shown in drawing 1 , and the same thing. The photograph nick crystalline 10 has a photograph nick 
band gap equivalent to the wavelength band of the wavelength lambda 2 of signal light which shifts 
to optical waveguide 3, and the photograph nick crystalline 1 1 has a photograph nick band gap 
equivalent to the wavelength band of the wavelength lambda 1 of the signal light transmitted in 
optical waveguide 2. Moreover, as shown in drawing 10 , the optical multiplexer/demultiplexer of 
other embodiments forms the photograph nick crystalline 9 between the bond part 6 of optical 
waveguides 2 and 3, and 16, and forms the photograph nick crystallines 10 and 1 1 in the bays 8 and 
18 near the output ports P3 and P4 of the lower stream of a river of optical waveguide 2 and three 
bond parts 6 and 16 further. In addition, the sign shown in drawing 10 shows the thing of the optical 
multiplexer/demultiplexer shown in draw ing 9 , and the same thing. The photograph nick crystalline 
10 has a photograph nick band gap equivalent to the wavelength band of the wavelength lambda 2 of 
signal light which shifts to optical waveguide 3, and the photograph nick crystalline 1 1 has a 
photograph nick band gap equivalent to the wavelength band of the wavelength lambda 1 of the 
signal light transmitted in optical waveguide 2. 

[0025] Thus, since the photograph nick crystallines 10 and 1 1 were formed in bays 8 and 18, 
respectively, loss of power of each signal light outputted from output ports P3 and P4 can be set to 
50dB. 

[0026] Since one signal light can control the shift to the optical waveguide of another side and can 
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do a binding fraction with max in a bond part if light is conversely inputted from each outgoing 
radiation optical fiber although this invention explained spectral separation in the above-mentioned 
example, the signal light it was multiplexed [ light ] completely and multiplexed [ light ] from the 
incident light fiber of 1 is outputted. 

[0027] Moreover, the invention in this application is not limited to the above-mentioned example, a 
wavelength field is not limited to this, either, and the manufacture approach is not limited to this, 
either. 
[0028] 

[Effect of the Invention] Since the photograph nick crystalline which controls propagation of the 
signal light of the wavelength field which is equivalent to short wavelength among the signal light 
multiplexed or separated spectrally between two bond parts of optical waveguide was prepared 
according to the optical multiplexer/demultiplexer of the invention in this application so that clearly 
also from the above-mentioned explanation, A bond part can be formed so that the binding fraction 
which makes it shift to the optical waveguide of another side of the signal light which should be 
controlled, and should be multiplexed or separated spectrally that the signal light which should not 
be multiplexed or separated spectrally shifts to the optical waveguide of another side may be made 
into max, and perfect multiplexing or spectral separation can be aimed at. Moreover, since the 
photograph nick crystalline which controls propagation of the wavelength light by which each 
optical waveguide should be spread, and which does not come out was prepared in the lower stream 
of a river of a bond part, Since only the wavelength light which controls that the signal light which 
should be multiplexed or separated spectrally, and which does not come out shifts to the optical 
waveguide of another side and by which each optical waveguide should be spread can be outputted 
from the output section, A bond part can be formed so that the binding fraction made to shift to the 
optical waveguide of another side of the signal light which should be multiplexed or separated 
spectrally may be made into max, and perfect multiplexing or spectral separation can be aimed at. In 
addition, since a photograph nick crystalline is not that to which it passes, it sometimes follows and 
the effectiveness falls, it can hold a high binding fraction uniformly and can perform perfect 
multiplexing or spectral separation by the coupler of 1 . 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi __ejje 8/31/2006 



JP,2001-174652,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The block diagram showing one example of the optical multiplexer/demultiplexer of 
this invention. 

[Drawing 2] The explanatory view showing an operation of one example of the optical 
multiplexer/demultiplexer of this invention. 

[Drawing 3] The block diagram showing the important section of one example of the optical 
multiplexer/demultiplexer of this invention. 

[Drawing_4] The block diagram showing the important section of one example of the optical 
multiplexer/demultiplexer of this invention. 

[Drawing 5] The block diagram showing the important section of one example of the optical 
multiplexer/demultiplexer of this invention. 

[Drawin g 6] The block diagram showing the important section of one example of the optical 
multiplexer/demultiplexer of this invention. 

[Drawing 7] The explanatory view showing the effectiveness of one example of the optical 
multiplexer/demultiplexer of this invention. 

[Drawin g 8] The explanatory view showing the effectiveness of one example of the optical 

multiplexer/demultiplexer of this invention. 

[D rawin g 9] The block diagram showing other examples. 

[Drawing 10] The block diagram showing other examples. 

[Dra wing 1 1] The block diagram showing the conventional example. 

[Drawing 12] The explanatory view showing the effectiveness of the conventional example. 
[Description of Notations] 

2 3 Optical waveguide 

4 14 Input section 

5, 7, 15, 17 Curvilinear section 

6 16 Bond part 

8 18 Output section 

9, 10, 11 Photograph nick crystalline 
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